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and of the escape of sulphureous gases when they were young ; t h e s e  
same ph~enomena have occurred during four consecutive months of 
the preceding winter, accompanied by earthquakes, which have caused 
considerable mischief to the buildings of seven villages situated within 
a radius of two leagues. They have not, however, been attended 
with any loss of life, on account of the inhabitants hastening to aban- 
don their dwellings at the first indications of danger. 

4. On some FossIL PLANTS f r o m  the LOWER LIAS. By JAMES 
BUCKMAN, Esq., F.G.S.L.S. ,  Professor of Geology and Botany, 
Royal Agricultural College. 

TOWARDS the base of the limestone beds, forming the lower division 
of the lias formation in its extension through the counties of Glou- 
cester, Worcester, and Warwick, and probably even contemporaneous 
with the liassic deposit in these counties, is found a band of lime- 
stone of a much purer and harder quality than those with which it is 
associated. 

This band of stone is known amongst the quarrymen by the name 
of "best  paving slab," and is much used throughout the Midland 
Counties for flooring of barns and farmhouse kitchens ; but from its 
having yielded to the researches of the Rev. P. B. Brodie a beautiful 
series of insect remains, it is recognized by geologists under the name 
of " I n s e c t  limestone." 

The insect remains here referred to have been well figured and 
described by their discoverer * ; and in a rdsumd of the general cha- 
racters of these, appended by the excellent entomologist Mr. West- 
wood, will be found the following observation : 

"" The lias insects resemble forms of ordinary occurrence and of 
temperate climes, more like North America than Europet ."  " 

Now, as these insects are associated with remains of plants, it can- 
not be otherwise than interesting to inquire whether the facts as no- 
ticed by the entomologist are in accordance with the observations of 
the botanist, as conclusions supported by the evidence of two distinct 
sciences must have more weight than when these are conflicting. 

The object of this paper, therefore, is to describe the vegetable re- 
mains associated with insects in the lower lias, and to distinguish the 
new forms which have been made out since the publication of the 
�9 History of Fossil Insects.' 

The list of the plants from the lower lias, given in the work just 
referred to, comprehends the following : - -  

Otopteris obtnsa, Li~il. and Hurl  Foss. 
Flora, pl. 128. figs. 1 & 2. 

- -acuminata, Lindl. and Hutt. Foss. 
Flora, pl. 132. 

Musci. 
Con ferric. 
Calamites. 
Naiadita lanceolata, Brodie. 

* ' A History of the Fossil Insects in the Secondary Rocks of England,' &c., 
by the Rev. P. B. Brodie, M.A., F.G.S. &c. 8vo. London, 1845. 

t Brodie's Fossil Insects, p. xvi. 
2 G 2  
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But as several acquisitions have been made since the above was 
published, the following is offered as an amended list, the new spe- 
cies of which will be presently described. 

Acotyledonous or Non-flowering Plants. 

Natural Orders. Genera and Species. 
1. Conferv~. ]. 
2. Musci ? J ........................ Much too imperfect to determine. 
3. Equisetacese ........................ Equisetum Brodiei, n. sp. 
4. Filices .............................. Otopteris obtusa, Lindl. 8; Hurt. 

acuminata, Lindl. 8f Hutt. 

Monocotyledonous Plants. 

5. Naiadacem ........................ Naiadita lanceolata, Brodie. 
~ -  obtosa, n. sp. 

petiolata, n. sp. 

Dicotyledonous Plants. 
6. Pinace~e ........................... Cupres~us ? latifolia, n. sp. 
7. Haloragem ....................... Hippurites ? (new). 
8. UmbeUifer~e ? ..................... Traces of, too imperfect to determine. 
9. Ericace~ ? ........................ Traces of, too imperfect to determine. 

EQVISETUM BRODIEI, Buckman. Fertile frond simple, jointed;  
each joint inserted in a short sheath, crowned by from eight to 
ten bluntish teeth. Fig. 1. 

Fig. l, Fig. 2. 

~-th of the natur~ size. Magnified about 6 timez. 

The portion of the plant from which the above description is drawn 
up presents four ribbed joints of a frond, the whole being 8 inches 
long. The British species to which it bears the nearest approach is 
the E .  pa lus t re ,  Linn. The whole frond is entirely simple, that is, 
without lateral branches: hence it may almost be concluded that  the 
specimen is a remnant of an individual that  was in fruit at the time 
of its entombment ; as it is known that barren fronds of these plants 
have mostly lateral branches more or less developed. 

This interesting specimen was obtained from the insect limestone 

on June 29, 2016
 at University College Londonhttp://jgslegacy.lyellcollection.org/Downloaded from 

http://jgslegacy.lyellcollection.org/


1850.] BUCKMAN ON LIAS PLANTS. 4 1 5  

of Strensham, Worcestershire, and has been named in honour of the 
intelligent investigator of the insect remains of the bed whence it was 
obtained. 

NAIADACE~. Delicate parallel-veined freshwater Endogens, leaves 
simple, pellucid--much like those of the Potamogeton or Pond- 
weed--parallel-veined, without stomata. 

Remains of these plants occur in great quantity in a thin band of 
limestone associated with the Insect bed, which from the prevalence 
of these vegetables has been named the "P lan t  bed"  by Brodie. 

The three forms indicated below are found intermixed and crossing 
each other in the slabs of stone when split up, and along with them 
are sometimes innumerable specimens of Cypri8 and Cyclas. The 
species are distinguished by the following characters : - -  

1. NAIADITA LANCEOLATA, Brodie*. Leaves sessile, lanceolate- 
acuminate. Fig. 2. 

2. NAIADITA OBTUSA, Buckman. Leaves sessile, ovate, somewhat 
blunt at the apex. Fig. 3 a, 5. 

3. NAIADITA PETIOLATA, Buckman. Leaves ovate-lanceolate, on 
short petioles. Fig. 4. 

The specimens from which the figures were taken were obtained 
from Bristol. These are the most abundant plants in the bed, and 
are found to a greater or less extent throughout its range. They are 
from the Rev. P. B. Brodie's cabinet. 

CUPRESSUS ? LATIFOLIA, Buckman. Leaves closely appressed to the 
stem, broad at the base, apex bluntly pointed, dorsum elevated so 
as to give the leaves a sharp triangular outline on a transverse 
section. Fig. 5. 

This no doubt belongs to the Cypress or a near ally. It has much 

* Fossil Insects, p. 92 et seq. and Murchison's Geology of Cheltenham, 2nd ed. 
Appendix. 
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the character of a plant from Lyme, figured in the ' Fossil Flora,' 
pl. 88 ; but the leaves are broader and not so pointed. It occurs in 

Fig. 6. 

Fig 5. / - ' ~ : :  ~ ~:~=~ 

t 

About twice the.natural size. About twice the natural size. 

the Insect limestone and the Plant bed, but the specimens are all 
fragmentary. 

HIPPURITES. 7 These must be considered as only named provi- 
sionally. The figures, fig. 6 and 7, represent their forms as made out 

Fig. 8. 

Fig. 7. 

~., ,~, ~. 

( 

About twice the natural size. 

a b 

About twice the natural sbue. 

F~. 9. 

~ths of the natural size. 

by the microscope ; from which it will be seen that what are taken 
to be leaves are exceedingly small and flaccid ; the stems and branches, 
too, are greatly varied. 

The drawings have been made from the best of several specimens, 
but it is more than probable that we shall not be able to make out 
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their true nature without further search and better-preserved indi- 
viduals. These are all from the Insect limestone of Strensham, 
Worcestershire. 

UMBELLIFER_~. Of what I take to be a representative of this 
tribe, Mr. Brodie has a tolerably perfect seed, fig. 8 b, and also a 
branch of some highly organized plant, which may also belong to the 
same tribe, fig. 8 a. That the tittle branch belongs to an advanced 
member of the vegetable kingdom is evident from the plainly-marked 
articulating surfaces. 

ERXCACE~. Leaf net-veined, triangularly concave, without a petiole. 
Fig. 9 a, 9 b, Section of the leaf. 
This also is only provisionally referred, one leaf only having been 

found; at the same time it is so undoubtedly Dicotyledonous as to 
render this small relic an object of interest ; and should subsequent 
examination into the small plants of the lias associated with insects 
clearly prove the existence of plants of the high Natural Orders to 
which the two last belong, the fact will be as interesting to the bota- 
nist as the geologist. 

From these notes upon the vegetation which accompanies the in- 
sect remains in the lower lias limestone beds, it will be seen that all 
the forms of plants belong to families and even species that might 
have existed in just that kind of climate indicated by the insects; 
indeed most of them are so emphatically those of temperate regions, 
that the plants alone would justify us in concluding, either that the 
beds in which they occur were deposited under similar climatal con- 
ditions to those which now prevail in North America ; or, that both 
the plants and insects must have been drifted into the position in 
which they are found from a great distance. 

Mr. Brodie conceives that they were deposited under estuarine 
conditions, and he appeals to the quantity of insect forms, the shells 
of Cypris and Cycla8 with which they are associated, and the general 
absence of insects in other marine strata, as evidence of his views. 
These conditions, he conceives, would not occur, were organic remains 
drifted in quantities from great distances. On the other hand, the 
insects and plants occur in the proximity of Sauria, Ammonites, 
Mollusca, and Cidares, all of undoubted marine origin, consisting too 
for the most part of species which have been considered as natives of 
a warmer latitude than the insects and plants would lead us to infer. 
So that, whether we adopt the estuarine theory or no, the conviction 
is almost forced upon us, that in this case, where small plants and 
insects are thus interpolated with larger remains,--if we suppose 
these latter to indicate a different climate,--the former must have 
drifted from a great distance to the latter ; and indeed the general frag- 
mentary state of both plants and insects great~.y strengthens this view. 

It may after all be a question whether the great bulk of the animal 
remains of these lower lias beds necessarily indicate a climate so tro- 
pical in character as has generally been supposed ; but be this as it 
may, the plants and insects so nearly indicate the same climate, that 
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it appears certain they must both have existed under similar circum- 
stances; hence it would appear injudicious to come to conclusions 
with regard to physical conditions from the examination of a single 
set of remains. 

In the preparation of this paper I have been assisted by the loan 
of specimens by my friend the Rev. P. B. Brodie, who is heartily 
thanked for this and other assistance; also by Mr. W. Binfield of 
Cheltenham, whose cabinet is rich in fossils from the lower Has lime- 
stones. 

MAY 22, 1850. 

The Hon. George Stephens Gough was elected a Fellow. 

The following communications were read : - -  
1. On a GAP in the GREUWACKE FORMATION Of the EASTERN LAM- 

MERMUIRS .filled by OLD RED SANDSTONE CONGLOMERATE. 
By WILLIAM STEVENSON, ESQ. 

[Communicated by Sir ILI. Murchison, V.P.G.S.] 
THg occurrence of vast masses of conglomerate on both sides of the 
Lammermuir chain has been well known to geologists since the days 
of Hutton and Hall. It appears, however, never to have been sus- 
pected that the formations of the north and south sides were con- 
nected by a band of considerable breadth running completely across 
the chain from Doon Hill, about two miles from Dunbar, to the 
Hardens Hills, about the same distance west from Duuse. 

The position, extent, and relations to the adjoining strata of this 
interesting formation of conglomerate will be best understood by re- 
ference to the accompanying sketch (see Map). 

The whole district occupied by the greywacke, conglomerate, and 
trap rocks is almost uniformly hilly, the height of the hills ranging 
from about 800 to 1400 feet above sea-level, those composed of con- 
glomerate being in general fully as high as those consisting of grey- 
waeke or igneous rocks. The tracts occupied by the strata of the old 
red sandstone and lower carboniferous formations are much lower and 
flatter, and generally rise no higher than 300 or 400 feet above the 
level of the sea. 

The conglomerate occupies a trough in the greywacke, evidently 
the result of an ancient dislocation of great extent. At the margins 
it is seen overlapping the upturned ends of the greywoacke strata, 
which are generally either vertical, or dip at angles of 45 or upwards, 
to about W.N.W., the dip being rather steeper on the east side of 
the conglomerate than on the west. The thickness of the mass of 
conglomerate towards its central parts cannot be readily ascertained, 
as the deepest ravines do not expose its base. In Shippith Glen it is 
seen to be several hundred feel thick; but even here there are no 
symptoms of the underlying greywacke. In regard to composition, 
it is pretty uniform, consisting chiefly of waterworn masses of grey- 
wacke, together with a few of speckled porphy~-, and occasionally a 
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